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ABS?ﬁACT ,

“" Sixty-four 8-year-old children were divided into fast
and slov learner -groups and trained on a tactile simultaneous
discrimination task., Selective attention vas measured in terms of
percentage contact time per trial to the relevant dimension. Inter-
and intracouplings per trial were also recorded. A multivariate
analysis was carried out to examine the role of component factor
scores, obtained from a component curve analysis of both the
instrumental responses and percentage touching time per trial, and
selected cognitive variables in differentiating between the fast and
slow learner groups. Percentage touching time factor scores and a
nemory factor vere found to be significant, but there was no¢
significant differences between the groups in the number of couplings
made. The results had impiications for theories on the role of
cognitive activities invoived in human learning. (Author)




N
.
’
4
»
~
’
.
. .
.
-
.
)
N
~
.

. o

. /
g

l‘. M



Bducational Research Resources Centre
University of Saskatchewan

Saskatoon

JIRR - 74 - 2
SELECTIVE ATTENTION IN FAST AND SLOW
. LEARNERS DURING DISCRIMINATION LEARNING
- IN THE HAPTIC MODALITY

Authors:
Dennis Hunt Bikkar S. Randhawa
and
Donald Fitzgerald

April 19, 1974




ABSTRACT

Sixty-four eight-year old children were trained on a tactile
simultaneous discrimination task. Selective attention was measured in
terms of percentage contact time per trial to.the relevant dimension.
Inter- and intra-couplings per trial were also recorded. A multivariate
analysis was carried out to examine the role of component factor scores,
obtained from a component curve analysis of both the instrumental responses
and percentage touching time per trial, and selected cognitive variables
in differentiating between the fast and slow learner groups. Percentage
touching time factor scores and a memory factor were found to be significant,
but there was no significant difference between the groups in the number
of couplings made. The results were related to selected theoretical

positions on the role of cognitive activities involved in human learning.



SELECTIVE ATTENTION IN FAST AND SLOW
LEARNERS DURING DISCRIMINATION IN THE HAPTIC MODALITY!

Dennis Hunt?, Bikkar S. Randhawa, and Don Fitzgerald>

University of Saskatchewan, Saskatoon

The sequencing of stimuli in a complex learning situation has been
analyzed in detail by Gagne’ (1973) who suggests activating stimuli such as
"control over attention' as one possible component of the sequence. Rothkopf

l (1970) distinguishes between nominal and effective stimuli and suggests that
nominal stimuli can be transformed or elaborated by mathemagenic activity,
one aspect of which, along with sef, information processing, cognition and
rehearsal , is attention. Knowl‘edgé of how certain aspects of ma;:hemagenic
behavior may be activated, such as attentional set activated by the use of
interspersed questioning, has been investigated (Rothkopf, 1965; Frase, 1968), .
but still more information is needed about the underlying processes involved
and the relationship of these processes to other variables already known to
influence the rate of learning.

One of the underlying procésses responsible for facilitating transfer
in a discrimination shift task has been selective attention (Zeaman § House,
1963). In the auditory modality dicohtic listening studies (Maccoby § Konrad,
1966; Clifton § Bogartz, 1968), in the visual modality eye-movement studies
(White § Plum, 1964) and observing response studies (Eimas, 1969) and ‘i-n

the haptic modality contact time per trial in a discrimination task studies




(Hunt & Fitzgerald, 1973), have been used to attempt to operationally define
and study the role of selective attention. The developmental trend of
selective attention, that is the increasing ability to focus attention on
relevant information, has been iﬁvestigated by Pick, Christy, and Frankel,
(21972) . Zeaman § House (1967), summerizing 18 studies concerned with normal
and mentally retarded children in the visual modality, concluded that there
was a low positive correlation between IQ and discrimination pérfbrmance.
Rieber (1970), hgwever, points out there is little information available
with regard to discrimination learning and higher levels of learnings in any
modality. The present study attempts to analyze the differences in selective
attention exhibited between fast and slow learners during a discrimination

sequence in the haptic modality and to relate these differences, if any, to

selected cognitive variables.
METHOD

Subjects

The Ss were 32 male and 32 female Grade 3 children randomly chosen from
the total Grade 3 population in & mid-western city in Canada. The mean C. A,

was 102.S5 months.

Apparatus and Stimuli

ThevtwoAdimensions used in the presént study were form and texture.
The form stimuli were two-dimensional plastic forms (square and circle) with
conductive metal plates cemented to the upper surface of each. The textured
stimuli were two milled-aluminium plates. Form stimuli were located 6n the

top and in the centre of the textured stimuli while keeping the form and



texture surfaces electrically isolated. The stimulus blocks and plates were
presented in a discrimination box which had the side nearest the S covered

by a detachable, elasticized, opaque cloth., A metal ring was fastened at the ‘
centre of the curtain which allowed the $'s finger to make contact with the
stimuli. When the S's finger touched the stimulus, a capacitance circuit
activated a relay connected to a pen on a six-track ink recorder. If the S's
choice response was correct, a green light came on at the front of the box

and a candy was deposited into a bag at the side of the apparatus. The'pen-
and-ink recorder gave recordings of the contact time to eacﬂ of the two

values of the two dimensions and the S's choice responses. A full description

of the apparatus.and stimuli is given in Hunt § Fitzgerald (1973).

Procedure

Each S was tested individually by a non-correction procedure to a
criterion of nine out of ten correct responses. There were two values of
the dimension form and two values of the dimension texture. One half of
the Ss were trained on form and one half on texture. The eight male and
eight female subjects within each'of these dimension groups were assigned
randomly as they presented themselves for testing. The positive exemplar

was varied from trial to trial using a Gellerman series.

Design

The Ss were divided into fast (n = 31) and slow (n = 33) leérners by
a median cut in the number of trials taken to reach a criterion of nine co:rect
- responses out of ten,
The percentage touching time per trial to the relevant dimension and the

choice response per trial for each S on the first 10 trials were analyzed by



the Tucker component curve analysis technique (Tucker, 1966; Fitzgerald,
1971). Essentially, the Tucker analysis breaks down the average leaming
curve for a particular population into a series of reference learning curves
allowing an individual's learning scores to be expréssed as a weighted sum
of reference learning curves. More specifically, if xij is the score on
trial j (=1, 2, 3, . . . n) for individual i (i =1, 2, 3, . . . N), then
X5 = blj Yip * sz Yig ¥ oo o ¥ bmj Yim where the bj's are factor loadings
for the trials, the yi's are factor scores for the individuals, and 'm' is the
nurber of reference learning curves (components). The factor analysis
technique employed to obtain the parameter values is given in Tucker (1966).
The problem of the number of reference curves needed to account for the
original performance was circumvented in the present paper by taking three
components each time and obtaining factor scores for each S on these three
components.} By utilizing the Tucker technique, it was hoped to obtain a
more "pure" learning index for differentiating between the fast ;nd the slow
learners.

Ten other measures were also obtained for each S, namely: Detroit
Beginners' Test of Intelligence (DETB); Shapes, test of recall of one-
dimensional shapes, (SHAP); Gates-MacGintie vocabulary (VCCA) and cqmprehension
(COMP) ; Stanford Test of Arithmetic (STA); Slosson Oral Reuading Test (SORT) ;
Digit Span (DIG); Letters SpanvtLETT); and two measures for a paired associate
task, direct recall (RECL) and delayed recognition (RECO). These 10 measures
together with three component factor scores obtained from the choice response
(R-W), three component factor scores obtained from percentage contact time
per trial (CONT), and the log of the total errors plus one (PRE) were used

as a 17 vector variable in a multivariate 2 x 2 (fast-slow x form-texture)



design.

The mean number of intra (form-form and texture-texture) couplings par
trial and the mean number of inter (form-texture) couplings per trial were
obtained for each S for each halfyof his leaming trials by 'Vincentizing"
each §js‘trials into two equal blocks. A series of 2 x 2 x 2 (fast-slow X
form-texture x 1st half-2nd half)kanalyses of variance with repeated measures
were carried‘out en each of the intra-fom, intra—texture, and inter couplings

variables.
RESULTS

The mean veetors of the fast and slow groups in the multivariate enalysis ,'5
were significantly different [F (17,44) = 10.2, p <.001]. The‘F ratios for
the correeponding univariate F values were non-significant for all variables »
except the first component factor scores’obtained from the_enely§istof the
per trial response [F (1,60) = 99.9, p €.001], the second component‘feetOr o
scores obtained from the analysis of the per trial responses [F (1,60) = 3.1,
p <.10], the first component factor scores obtained from the ahalysis of the-"
percentage time spent touchlng the relevant dimen51on per tr1a1 [F (1,60) = i
;18 9, p <.001}, the log of the total errors plus one to cr1terion [F (1 ,60) = fiif
| 137.1, p<.001], and the digit span [F (1,60) = 3.5, p 3 101 There vere '

'ﬂ‘no 51gnif1cant main effects for train1ng on form or texture and no 51gnif1cantvt

i

interactlons., Vectors ofﬁmeans for the main effects are given in Table?1




The log of the total errors plus one variable was significant as
expected. This result merely substantiates the median split for the fast
and slow leamers. The significant difference in the first component factor
scores from the per trial responses reflect this aspect also. The significant
difference in the second component factor scores is much harder to explain.

A principal component factor analysis of all 17 variables failed to identify
this factor. It nad been hoped that this second factor would line up with |
the first component factor scores obtained frommthe analysis of the percentage
time spent touching the dimensions per triel, thus substantiating the use of
the Tucker method as a means of analysing‘learning data into identifiable
component parts.. Failure to achieve this may have been due to the initiai
learning data being dicotohomous rather than continuous. Further research

of the use of the Tucker method in this respect is necessary. ‘The first

component factor scores obtained from the percentage contact time clearly

, differentiated between the fast and slow learners. This evidence is further i

substantiated by Figures 1 and 2 Wthh show the graphs of the backward
iearning curves (Hayes 1953) of the percentage touching time per trial and ;
choice responses for the 10 trials prior to criterion in the fast group

,.and the 15 trials prior to criterion in the slow group., The difference in
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short-term memory component involved in a disccimination task. It is
interesting to note that the paired associate sub-task was not significant.
The processes involved in such a task involve the transfer of information
into long-term storage. Such processes do not seem to enter into the task

in the present study. It is difficult to see why the letters task, identical
in form to the digit task and presumably involving the same processes, should

ot also be a differentiating variable between the fast and slow groups . The S

. §s in the present study hed been involved in extensive mental arithmetic workﬁri”’

~prior to testing which may have influenced the outcome. In the present study, :u

o sub-test involving verbal ability differentiated botween the fast and slow
~ leamers. This is an interesting result in the light of discussions ‘ofthe o -
| importance of verbal mediators in discrimination tasks (Kendler § Kendler, = .
1962). ' |

The analysis of the number of mean 1ntra form couplings per trial gave

L a significant main effect due to blocks [F (1, 60) = 24,3, p <. 001], with

kfewer intra- form coupllngs in the second half of the learning trials than

- [the first half ‘and a significant main effect due to dimensional tra1ning

'Q~[F @, 60) = 4, 54, p <.05], with those tralned on fonn1nak1ng more fonn 1ntra- r;,f

f,ncouplings than those trained on texture. “There was no significant main effectffff

k "'%ff;due to the fast and slow learner groups and no s1gnif1cant interactions. The fff

37i;f; ana1ysis of the number of mean 1ntravtexture couplings perdtrial gave a




may be that it was due to an artifact of the apparatus. Because the form

was imposed on.the texture, it was more prominent and therefore "attracted"
more couplinge. The analysis_of the mean number of inter-couplings ner,trlal f
gave a significant main effect due to blocks [F (1,60) = 80.9, p <.001] with

fewor inter-couplings in the second half of the learning trials.

As learning takes place, therefore, the mmber of intra-form couplings, o

the number of intra-texture c0uplings, and the number of inter-couplings,
‘decroases. Further analysis of the couplings showed, that even though there '
wes an overall decrease in the number of couplings, that in the second half
of the trials there was a significant interaction [F (1,60) = 5.36, p <.05]
between the dimension Ss were trained on and the mean nuber of cduplings |
per trial made to the relevant dimension. As learning took place the Ss. -
made more coupl1ngs to the relevant dimens1on than the irrelevant dimension, E
but again there were no differences exh1b1ted between the fast and slow '
learners. Table 2 shows the mean-number of couplings per tr1a1 for each
group. | ‘ P
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inclusive.f Similar obsorvations have been made in the verbel area (Anderson,

i The difference in efficiency of processing information appears, how~::

f{nominal sfimuli into effective'stimnli as beingf_ffecti”, forfj11 students.
‘kSuch activities as interspersed factual review and preview questions,‘“"'“ .

“\in a sense involve processes of couplings between information ln

‘TETand information in the question, ere activities which may have varying

‘fvefficiency for students., Bu11 (1973) questioned the arousal potentialjofhff"
questions on the learning process.v Bull's observations,_;:tf@, ' '




1 Anderson, R. C., Control of student mediating processes during verbal
_‘learning and instruction. In F. N. Kerlinger (Bd ) Review of Researchi
n Bducation, yllinois. F. B Peacock Pub'iShers, 1973i’“"

e;}iCIifton, C. & Bogartz, R. S. Selective»attention durlng dichotic

listening by preschool children. Journal of Bxperimental Child '»Uk
.§z£h9;9gz 1968, 6, 483 91, ‘ o s

"T'Bimas, P. D. ObserV1ng responses attention, and the overlearning

reversal effect. Journal of Exper1mental Peychologz, 1969 3, 499 5037

‘;tzgerald, D.k Component Curve Analysis*1 EACn09 :iDivision»ofkEducatienaf

‘;fFrase, L T.f

discrtminat1on 1earn1ng.» Journal of Educational Psychology, 1968,
se 244 249 ¢ . . L '

Vﬁrning and inetrvctlonal sequencing.i In F; N Kerlinge

F; E Peacock




11

| Hunt, D § Fitzgerayld, D. Selec’tive attentional responses and overtraining
~in a discrimination shift paradign. Journal of Bxperimental Child

p‘sz 'cholbgz:. 1973, 1s, 534-548.

| "%V'Kendler, H. H & Kendler, T. S. Vertical and horizontal processes in problem
Lo solving PsychologLical Reviet, 1962, 59 1-16. Ly

Maccob)’. B. B. G Konrad. K. w Age trends in selective liStening. qu'rﬁéi
: of Bxperimental Child Peychology, 1966, 3, 113 122 ~ BRena

B _Pick, A D., Christy, M. D. § Frankel, G. W A developmental study of
. visual selective attention. Journal(gg ExpernnentaikChi1d7Psyeho1ogy;13,*,;ic
1972, 14, 165- 175. | | e : -

t ’7';['?’“;'Rieber, M. Discrimination learning in childhood. « In H. w. Reese & L. P. :,;.
Lipsitt (Eds ), Experimental Child Psychology_. New; York. Academic
PreSS, 1970 ‘ 3 i g e L

'}ffRothkopf, B. A., The concept of mathemagenic activit1es. Review?gﬁf;?ff5}5ffe;;,3f
| Bducational Research 1970, 40. 325- 336.' o

e"seifRothkopf, B, A Some theoret1ca1 and experimtntal approaches to problems st 5*f,T5'

in written instruction. Ind. D, Krunbalz (Ed ), Learning and 'I‘he
_Rand-McNany 1965. 5 o

Educational Proce : :ffChicagbfl;




e ff‘;_ﬂhite, S. H. 8 Plum, G. B. Eye movement. photography during children s =
discrimination learning. Journal of der nta (‘hild Psychology, e

Zeaman, D. & House, B. J. - 'lhe role of at;tention in retardate discrimination

| leaming InN, R Bllis (Ed ), Handbook of Mental Deficiency. New Yo
. McGraw-Hill 1953.,,*»*, ' i '

77’;_-} Zeaman, D. G House, B. J. - 'Ihe relation of IQ and leaming. In R. M Gagne

(Ed ), Learning and Individual Differences. Columbus Ohio'f Merl‘ill, ,
1967, 192 212. : 7 i




Poometes

1Paper given at the American Bducational Research Association Conference,

;_:(hicago, ,1974.

Req sts"for reprints"’should be sent 1 ‘Dennie* Hunt, Department _‘of 'Lducati.
’Psychologyi, University offSaskatchewam Saskatoen . S7N oo .Canada




4
 TLE1
o ‘Veckto'rys bf Main¥eft‘ect Means

| Verlbles Pt s

Mmoo om0

: s 13a o 09 131  13;5,'
oM g 18 18 107
v ossa %9 34 e
@ ma ome mg g
f;;;5;f  srA1:g;;’;p_"f,ff‘4s,4ﬂ,r?zf_-,so,1\ olesi e 0w
e e

L o e




15

Mean Number of Intra Fonn, Intra—Tbxture, and Inter Fonm—Texture S

Couplings per Tria1

e Intra :7 i Intér S
i ,,'[F°ﬁmf ~Tf Tbxture o i
ah lst 2 nd lst 2nd i

Texture 0.37 0,16 1‘22 ; 0.93 S 16

o e 064 044 118 063 587 301
. Texture 049 024 121 079 532 3.5
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Figures

Dimensional contact time per trial and cholce response per trial

,for the fhst learning group (n = 31)

Dimensional contact time per trial and choice response per trial;‘“‘:
| for the slow learning group (N = 33)










